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BASIS FOR THE INVESTIGATION. 


_ The productiveness of first-generation (F,) corn crosses and their 
parent varieties has been compared from time to time ever since 
the experiments of Beal? in 1876. Although the results of such 
comparisons have shown that many individual crosses could be 
used to obtain increased yields of corn, their commercial utilization 

has not become common. On the other hand, although a frequent 
method of originating new corn varieties has been to cross two 
strains and follow with selection, the question of the relative produc- 
tiveness of the successive filial generations has received little or no 
experimental attention. In 1916 an opportunity was presented to 
study this problem in connection with an investigation of selection 
within self-fertilized lines and its effect on yield. 

In the corn varietal experiment at Armorel, Ark., in 1915 the one 
outstanding strain was the F, generation of the cross Whatley x 
St. Charles White. This yielded at the rate of 81.9 bushels of air-dry 
shelled corn per acre, in comparison with 72.4 bushels for U. S. 
Selection No. 77, which ranked second. St. Charles White, the 
staminate parent, yielded 67 bushels per acre, or 14.9 bushels less 


1 The investigations here reported were conducted cooperatively as follows: From 1915 to 1918, inclusive, 
with Piantation No. 1, Lee Wilson & Co., Armorel, Ark., W. B. Wallace, manager; from 1919 to 1921, inclu- 
Sive, with Burdette Plantation, Burdette, Ark., J. F. Tompkins, manager: and in 1920 with W.B. Wallace, 
King, La. The writer wishes to express his appreciation for the facilities furnished him in connection with 

_ this work and for the many courtesies shown during its progress. 
2 Beal, W.J. Indian corn. Jn 19th Ann. Rpt. Mich. State Bd. Agr., 1879-80, p. 279-289. 1880. 
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than the cross. The pistillate parent, Whatley, was not included 
in this experiment because of its late maturity. 

St. Charles White is recommended highly by the Missouri Agricul- | 
tural Experiment Station for the lowlands of southeastern Missouri, | 
where the environment is entirely similar to that at Armorel. In } 
addition to its significantly high yield, the cross had well-proportioned_ } 
plants, was of the proper maturity, and produced a high percentage | 
of sound grain. In view of this all-round desirability it was decided 
to propagate it further. Some 20 or more F, plants had been grown 
in 1915 in a garden at St. Charles, Mo., where they were isolated 
from other corn, and about 40 ears of F, seed were available from this 
plat. These were planted in a 2-acre field at Armorel in 1916 under 
the designation U. S. Selection No. 201. Open-fertilized mass 
selection and selection within self-fertilized lines were begun with 
this crop and have been continued since that time. The present 
bulletin reports the comparative yields of different generations under 
mass selection and of crosses between lines that had been self-fertilized 
for four generations prior to crossing. 


RESULTS OF MASS SELECTION. 
METHOD OF SELECTION. 


The fundamental basis of selection was the production of sound 
grain per plant. Such factors as time of maturity, height of plant, 
and position and size of ear also were considered. It seemed that this 
would provide a standard for measuring the results of selection 
within self-fertilized lines and at the same time provide possibly | 
a variety of economic value for the locality in which the experiments 
were being conducted. | 

Whatley commonly bears two or more small ears per plant. St. 
Charles White, the other parent, is a single-eared variety; under 
favorable conditions many plants will bear two ears, but three-eared 
stalks of St. Charles White are rare. The high yield of the F, genera- 
tion of the cross between these varieties was due to the fact that 
practically every plant produced two fair-sized ears. Other data 
and observations also indicated that the two-eared condition was 
desirable. Accordingly, selection at first was largely from two- 
eared stalks. By 1918, however, there was too large a proportion 
of plants bearing three or more small ears that increased the labor 
of handling without apparently producing a compensating increase 
in yleld. Beginning with this crop, therefore, more attention was 
paid to size and less attention to number of ears. What effect, if any, 
this has had on size and number of ears is shown in Table 2, which 
gives these data both for the different generations and for the parent 
varieties. 

The successive crops up to and including that of 1918 were grown 
at Armorel, Ark. Since that time they have been grown at Burdette, 
Ark., about 15 miles from Armorel. From 5 to 50 bushels of seed 
were selected each year, and the area planted varied from 20 to 80 
Fatt GROWING SEED FOR COMPARISON. 

A sample of each year’s seed was retained in the corn laboratory } 
at Washington, D.C. In the absence of definite evidence, differences | 
in the age of seed as well as differences in development due to seasonal é 


; 
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variation must be regarded as possibly influencing productiveness. 
Accordingly, a plat of each generation was grown at Burdette, Ark., 
in 1920, and between 50 and 60 hand-pollinated ears were obtained 
from each plat. The pollen for these ears was taken from a different 
plant or plants in the same plat as the pistillate parent. In this way 
each generation was advanced, F, producing F,, F, producing F,, ete. 
Similarly, plats of each parent variety were grown and hand-polli- 
nated ears representing Whatley x St. Charles White, its reciprocal 
cross, and each of the parent varieties were obtained. The seed of 
the parents planted in 1920 was obtained in 1916, the Whatley from 
the originator of that variety and the St. Charles White from L. H. 
' Benne, on whose farm the original cross was made in 1914. The 
Whatley used in 1916 came from another source than that of 1914, 
but eens has been found to suggest that this influenced the 
results. 

The 1920 plat planted with No. 201, F,, was on slightly lower 
ground and was completely drowned out following heavy rains in the 
spring. Consequently, no comparable F, seed was produced. The 
intention was to use the F, seed for planting the sisal plats. To 
take the place of this, the plants in the guard rows were hand-polli- 
nated inter se, and the resulting seed was designated No. 201, check. 
The constitution of No. 201, check, is of no interest here, as its pro- 
ductiveness is used only to compare the different generations with 
the crosses between inbred strains that are considered later. All the 
seed used in the 1921 comparisons except No. 201, F,, therefore, was 
grown in the same season and under the same conditions. No. 201, 
F,, was remnant seed of the 1914 crop and therefore 6 years old 
when planted. 

In order to avoid ambiguity, the seed classes considered and com- 
pared in these experiments are listed below, with their interrelation- 
ships indicated. 

The parent varieties: Whatley and St. Charles White. 

Whatley x St. Charles White (F,) and St. Charles White x What- 
ley (F,): The reciprocal crosses between the varieties mentioned, the 
pare parent being named first. These crosses were made at 

urdette in 1920 by hand pollinating. Whatley x St. Charles 
White is the homologue of No. 201, F,,. 

U. S. Selection No. 201 is used to designate the original cross, 
Whatley x St. Charles White, made in 1914, and the succeeding 
filial generations of that cross. The individual generations will be 
indicated in the usual way, the first as No. 201, F,; the second as 
No. 201, F,, ete. 


METHOD OF COMPARISON. 


The productiveness of the different classes of seed was compared 
at Baiotie Ark., in 1921. The soil was a better drained phase of 
Sharkey clay loam, with sand spots. Most of the sand blows were 
small, the largest not extending more than 30 feet in the longer 
direction. The alternation between these higher sand spots and lower 
areas of heavy clay was the principal cause of the irregularities in 
yields evidenced by the data. 7 
The plat was marked off both ways into rows 324 feet apart, and 
four seeds were planted in each intersection with a modified hand 
planter. The corn was planted on May 7. Showers on May 9 and 
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11 caused prompt germination, and a good stand resulted. The plat 
was thinned to the final stand of two plants per hill, conditions 
yermitting, early in June. There was no rain from May 15 until 
ily 1, just prior to blossoming, but from that time to the end of the 
season there was too much rather than too little moisture. The 
weed seeds which failed to germinate during the May-June drought 
when the corn was being cultivated developed rapidly following the 
July rains and after it was too late to control them. This not only 
reduced the yield as a whole but was an additional cause of irregulari- 
ties in the yields. Heavy storms in late August and September 
broke off some of the plants, which also interfered with the results. 
To represent the generations and parent strains in each case, 24 of 
the hand-pollinated ears grown in one of the 1920 plats were shelled 
and ritxiod thoroughly. Lach composite lot so obtained was grown 
in a single row between one-row check plats. The rows were 10 hills 
long. A single comparison of all the seed classes with the necessary 
check plats constituted a unit which, was replicated ten times. A 
different class, however, was used as the check in each replication or 
series. Whatley was the check in the first series, St. Charles White 
in series 2, and so on, each of the 10 seed classes in the experiment 
being used as the check in one series. Replications 1 to 5, inclusive, 
were grown end to end, and series 6 to 10 were adjacent to numbers 
1 to 5. In addition to the seed grown at Burdette in 1920, the 
original cross, No. 201, F, (1914 seed), was included in each series. 
Because of lack of seed this strain was not used as a check. The 
order of planting is shown in Table 1. 
This method possessed several advantages. The use of the small 
sections permitted 22 replications of each seed class (except No. 201 
F,), which were distributed at right angles across the experimental 
plat. Moreover, the odd-numbered rows constituted controls on 
the fertility of the different series, whereas heterogeneity within a 
single series was shown by the even-numbered rows. There were, 
therefore, alternate check plats throughout the experiment without 
any increase being required in the area. In addition to these advan- 
tages, each class competed with every other class, so that although 
competition existed there should be no distortion of its effects. 


EXPERIMENTAL DATA. 


Counts were made of the number of plants per row prior to harvest- 
ing. The data on suckers and barren plants are not presented, as 
they are practically negligible and of no significance except as they 
vary with a few of the extremes in productiveness of the soil. As 
each row was husked the ears were weighed. The product of five 
rows of each seed class was retained and the number of ears counted. 
Approximately 50 pounds of ears from this sample were shelled, the 
cobs weighed, and the grain determined by difference. Samples o 
this shelled grain were mailed to Washington in moisture-proof cans 
and the moisture content determined.’ 


1 These determinations were made in the research laboratory of Grain Investigations, Bureau of Markets 
and Crop Estimates, through the courtesy of Dr. D. A. Coleman, in charge. 
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TaBLE 1.— Yields of six successive generations of U.S. Selection No. 201 corn, its parent 


varieties, and later crosses between these varieties obtained at Burdette, Ark., 


an 1921. 


[ Explanation.—(1) Corrections to a full-stand basis were made only for rows having 18 plants or less and for 
which data are givenin column 5. The data for these rows in columns 6 and 7 are on this corrected-stand 


basis. 


| 


Field row. 


Se a =), Ge 


Seed planted. 


SEC. 1 (SERIES 1 AND 6). 


INO: 201,-chegke 2). c3 4 Bk elec e eo 
Whatley SS Sa ee ae eee ee 


Whatley BP ee te wcrc roe oa ale 
St. Charles White x Whatley..... 
Whatle 


i 


No. 201, F) (1914 seed)...........-- 
Whatle: 


No. JAD yl De) Lilie Ee as pa eS 
St. Chates White x Whatley..... 
eS) p25 Uy eye DF apes es Mi em a Ee 
No. 201, Fr; ClOl4 seed) feo sae. oe 
INS Ch Zd hed Canes ean Ey Ae A ee en 
Whatley x St. Charles White....- 
IN ICAU geal Oy ee aa SO np 


- 


pa Ege Aictek Svein ae cle d ce | 


St. iiascles White X Whatley..... 
St. CharlesoW bite 2... oS gue cece ld 
No. 201, F1 (1914 seed) ............ 
St. Charles WHOS ches que sel. 


(2) The relative yields (column 7) were computed according to the formula given in the text.] 


Yields per row (pounds). 


Corrected-stand basis. 
eee 
9) P . 

. Shelled grain (with 

plants cient 12 per cent mois- 

j Ear ture). 
corn 
Actual. | Relative. 
4 5 6 7 
20 1250's ek oS O58) 4 R27 ae Bea 
20 RSA He ERE 14.4 15.6 
19 g Ea | Se Ee YS 11.4 10.7 
20 LOST 6 eee SF 12.6 12.6 
16 12.0 15.0 12.4 11.3 
19 TO JZ Ve, Se 15.4 1B Sf / 
15 13.3 17.7 14,1 14.0 
19 F2IS) 0 sg 10. 2 9.7 
17 10.3 yea 9.9 12.1 
20 BUS), Re 10.6 11.8 
20 1 Jal OL Se 10.6 1D Aa 
20 5 5s i be 10.6 12.1 
20 JD SAS gd ee | 10.2 11.9 
20 4359. 28S 11.1 132 
19 1356+) ...54 2oueee 11.1 AL ey ¢ 
17 13. 8 16.2 13.0 1272 
20 PAIS TS: POSER 12.0 10.9 
20 ESF eh 2 el 15.0 1523 
19 THON | {SR 10.5 9.4 
19 16.°8 cle Ree! 13.4 1822 
20 1 Wal Ee 12.7 aay 
19 iG Ae ebek in BUR oe 14.1 122 
17 1332) IGS) 12.6 10.6 
20 205On rk Ae 4 16.0 13.6 
19 14 Bln ett FE 1S Sy ly ieee! A 
18 12.0 13.3 10.9 9.9 
19 hi O Aneage ae 13.6 13.9 
20 BOr |: He 9.0 8.9 
20 By aes th bea ee 10.6 12.3 
20 Oi apes See. 8.6 10.2 
20 01) Wate fl agelict eS Re 9.4 11.4 
20 LOO |etAa lye ie 8.2 10. 2 
20 1d Oy ee eae ate a 9.0 9.9 
20 POST Aspe 5 SVE ol 10. 4 9.6 
20 ae of tl eseeese eee 15.8 13:5 
20 LGR ea eee 13.5 TW 
18 13.0 14.4 11.8 9.5 
19 1 Ee Ae eg 11.8 9.7 
20 1 Uy ee 8 a ge 14,2 12.7 
20 PA ere aye eee 11.0 La 
19 TOSE Le or ae 13.0 12.4 
18 11.4 12.7 10. 4 9,2 
19 EGACD toes tees 12.9 12.8 
20 Tea ek aS eee 10.1 9.9 
19 POS Oi eee ns 10.4 | 10.7 
19 TORO Tee en eee 9.8 | 9.9 
20 TSS Saas te 11.2 11.5 
17 10. 4 122 10.0 | 8.4 
20 ye hl Nar ll 1S he: wl ens es 
| 

20 TOPS) Nemec het 1102 |S See 
20 tos Gee es ee 10. 4 10.6 
20 1 Nas al MR cee ala 11.4 Wee 
20 1 fn WA en ere 11.6 11.9 
20 Ag: a A eR a i rio Dh as 
19 1: Std ae a a 12.2 10.8 
20 11S) 5 (ea ge a 14.8 14.8 
19 Whe Dale ee cee. 10.0 8.0 
15 1 IP ae 16.9 13.8 | 13.9 
19 TA ihe Suita ack S 12.0 | 10.5 


‘ 
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TaBLe 1.— Yields of six successive generations of U.S. Selection No. 201 corn, its parent 
varieties, and later crosses between these varieties obtained at Burdette, Ark., in 1921— 
Continued. 


Yields per row (pounds). 
| Corrected-stand basis. 
( Number ; 
Field row. Seed planted. usta Fisla Shelled grain (with 
weight 12 per cent mois- 
Ear ture). 
corn. me 
Actual. | Relative. 
1 2 | 3 4 5 6 7 
Src. 2—Continued. 
LS i FS a oo Whatley x St. Charles White. .... 19 LB sptiloin de Sede = 12.3 11.6 
LSD St; Charles: Wilit6 <5... c0 5c cc0cesscnc 20 ALUN [ape Seale 8 11.6 11,2 
Ora... + B | No. Ch eee 5 a ee 19 15. Olen dan aes» 129 11.5 
No. 14 | St. Chaties White 20 1454 | 235 -eadiee 11.9 11.7 
19 - 9.5 11.0 
20 - 7.2 9.8 
20 OF Ua 43h 6.5 9.6 
20 ae Sol apes gare 7.8 11.6 
, Fs 19 ' 8.9 10.7 
NDS 20. os oe gee | St. Chattes White... Oye Sept sale tat As 20 15,10 sa centomh aes 10.7 10.5 
IOSD) os. ott f3 | INGL20L, He: i> te pr ee ee eae 18 16.0 17.8 14.4 12.7 
BiGh22... 5% Ji St. Ghavies W BRIGG. 6. « doQsa don went 20 Ca a 14.5 List 
TE: Se ae No, 201, CROCK s suis. |. deGhae acest 18 15.6 17.3 14.1 10.9 
NOSZ4 o. 4 gt. | St. Charles Wintte. : 3.4 ae ieoceek: 18 15. 4 ty I 14.1 11.3 
INOF20.20.25 deine “INO: 201, CHECKS: Fico ch Gh cosas ad 4 19 14s 2} seco = tee 1156) oo comme 
INO$ 26. <0.02 0p bbe No. 201; its. tee dele once 19 EY (A) ol baad sae = Bt 13.8 13.3 
NOP ove. oh ab. WHSGICY .. cbithe Rade nnn moun est 20 1602 |. cpa btes © 12.2 11.0 
INOE AS... Sate E NONZOU as de he acd Reel PRET 19 oY 9 Si (eee Oe wel 11.8 12.6 
INOS 2055! Late» St. Chatles WRG! 1.0 dae sesoee ce 16 9.8 12.3 10. 1 10. 4 
PAGS OUs-< onde ope INOS 201 AM 4. ono: Stucs onc, A9s ooo 6 oe 20 1B.D ire s satebecks 10.5 11.6 
IN OR Ole sno asp St. Ghahes White x Whatley. . 19 14 ht See 11.3 11.8 
NQF 32-500 ist NO-20L, Ma: Ub Beets aad Shc mencded 18 12.8 14,2 11.5 11.5 
INGE SS. a0 cee Sebi No. 20 Bi (i9l4:seed). Fis. 2 25.228 15 10.7 14.3 1 aa 12,4 
MOsS4.2 «5.0 pe No. 2 19 Urs Se Ab ae a 10.7 11.4 
19 Wd pe ios anes = 9.8 10.1 
16 11.6 14.5 14:7 14.8 
17 8.5 10.0 8.2 8.0 
20 TERT |S cath shext= = 11.9 14.6 
18 10. 2 11.3 9.2 9.6 
20 1 Ol |e stare eee 2 10. 2 11.2 
19 1 95715 RS a ea 11.5 13.9 
19 i hl pt ae ht 8.9 9.8 
17 9.9 11.6 9.4 12.0 
20 OS Ss || eietetarciotatets 9.1 10.1 
20 TSO ls «stare epanenia 11.3 12.8 
18 12.6 14.0 11.3 12.1 
19 US Bale Sew au ale ait 9.1 8.2 
20 UY i aa a ind ae 14.2 14.1 
19 1a | Py Sat 1 i fil Past pops, 
ace. 3 (SERIES 3 AND 8). 
X INO,.201, COBCK corp bs ieee tah wen 20 Rt teat occas 11; On)\5 canoes 
IND Reicks 5 bow ate 2 St. Charles White X Whatley..... 20 TIS ||) eo ete 14.2 13.7 
CL See Wihatley:: sa 5b 5. aut wcnndvtes cess srl | 19 Ae (en ake Be 12.9 11.4 
PNR Aotuas xo wee 2 St. Charles White X Whatley.....) 19 Ay fa pad te i a ek 14.0 13.8 
INGE Dec fe Pancchowt St Charles tWitite..2-.deacecuussce | 19 1 a et bee oe 11.3 10. 2 
PU oes ce Ae ow ie 2 St. Charles White x Whatley .... 20 Ay 3 Wy |e he Beco 13.8 12.9 
PVE Peevs bewaw selbst BO ec s a tepees io tema ater ee 20 ETO eee see 14.0 12.7 
DIN» 65 bb aes bona l'> wares SSeS ~ DATE Tr 5 TE 20 Peal ects EAS # 13.7 11.5 
ONGE Os sca starwies NO. 201, Ii (1914'seed):..00........ 17 14.0 16.5 13. 4 12.0 
BR Ms act oop aides St. Charles White x Whatley..... 20 7, Galea se 14. 2 12.2 
1 af A ber Pag a Whatley x St. Charles White pee 20 1 el het em aee 13. 2 bh Mb 
BIO; A228, 2.05 wees St. on he White x Whatley..... 20 Wc et hh tenet 13.9 (12.7 
LN) ke ae ee MNT A MES 5 b's anin'c tite Pre oe wilameddh 20 a jd es see 12.8 11.5 
PO ee tale Mire ibn St. Chatles White x Whatley..... 20 TAA aw Sg ethane 13.9 13.0 
DSN reve ao wine eae fo 220s WON Oa ey oc Se Se ee eee ~ 16 9.9 | 12.4 10. 1 9.9 
SE ee Bae | St. Charles White x Whatley..... 20 Lae ye PGi 11.7 12.3 
eS Saleh | OE at 9 soe och wee at ats 19 IB Alonc, Roti 10.6 11.4 
POPS 5 ss sy or> | St. Ghaties White x Whatley..... 20 TE Oe core 11.6 12,4 
Ls) i ie VND, UMM ht neea tess pact Reweek baaute 20 FS See Se 10.8 13.5 
Oy ee aR is sonore | St. Charles White x Whatley..... 19 11 eee ee 8.4 9.1 
Se | INGE RG a, rns o bo hesieraie cee 18 11.6 | 12.9 10. 4 13.6 
ADI od outa <a cig | St. Charles White xX Whatley..... 20 DSU 1S einen re 10.7 11.7 
oy ie | NO. 2Ot, check 32... teen as ae 20 E/SH fot yt x 9.6 10.6 
LT re | St. Charles White x Whatley. ...- 20 9 Vt), 11.9 12.6 
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“Tasie 1.— Yields of six successive generations of U.S. Selection No. 201 corn, its parent 


varieties, and later crosses between these varieties obtained at Burdette, Ark., 


Continued. 


Field row. 


Seed planted. 


1 2 
Sec. 3—Continued. 
CE ae ae INow201, check Igy: < S. BGS ssh es 
Mt 2605. SP he. INGH200, Be. fairs. 6: 22602 Gace) 
i Pa eee 2 Wyniatley. te se: ee Oe ee 
INGI28: 2. 312% 1k INOZ0, He cet SES | oF GES 2 os 
GA 20! HS ear St. Charles White................. 
CLS eet Aa Bs ON. eae Teale |S ee 
(82 Cee ee ae St. Charles White < Whatley..... 
Os ozo: Je St ING 201k, He galt. . 25 ae ook 
POL BS emir re Oe No. 201, Fi @ot4isecd) 22. 0e... 252. 
BOs34. =. S50L BL. NOLO cer ee ke eee 
INO S0=e. 22% sk Whatley x St. Charles White...-. 
LUGE S! hse eae be No. US See telc occas sets o orto 
OS Oram ON i: ING AIP a es. oe Made oe ae ee 
ROH Sey es NOM ZOE Hs ee yan et 2 be boas. 
IO S0sa5.. bie . INGZO),. Mec kemeed: 2) oi bbe eas. 
mrs =" 5 tT 1 (cB 1) US Ane Pe tea ee 5 See 
NOR 41 Se Ft. IG A201R By ot BO #238 ES ccs OL 
pees bat 2 1 Cg: 7 SC he A 0s SD 
Ae See ie ae GAA LRM DP ee aioe 
MGNA4 =e | oe oe GO he see aIoM SaaS RS Sade cab 
INOH45: 0 eA Oj 20L NG. ash meee. 0S. cone. oe 
MOR 4G: =e. No 2.15 Od CY ie 9 Sie ROD Se age ee 
Mme AT. 2s eto INOMAUL, check Rie. ji: 2-832 a2 ess 
mol4s).. . Wo No. 2 Soe Be eye i es 
NO. 492.224. -; POs check*ees 2. lesbo: 55 
SEc. 4 (SERIES 4 AND 9). 

Ae = 5A, INGaZOlChecke eb. 5-8 os obo .k 
INO 25-55 25 AN. Whatley x St. Charles White... .. 
INORS. =. = 1 A Fe Wihtaley--o- sels oa es Ber test k 
OS. 5. Whatley x St. Charles White..... 
NOL5= 25 22-638 L2 Sroeuuries WitR... 7. 2.58. 2522.02 
MONG. .- Ssh Whatley x St. Charles White..... 
Ay ieee Te St. Charles White x Whatley..... 
NO? 8.8 oti. Whatley x St. Charles White..... 
Ge Ose = 2 weal No. 201, F, (1914:seed)............. 
INOwLO:.- 5st: Whatley x St. Charles White..... 
PL 9 ppb 25 9 a CE Sol ede nde pa es oe ot 
OS PRs oes S 9 COE ES cen A ois ation M Eh aS aS ih 
INO. 13-225 SESE POs Hosts Meee no. eS. tlk 
INGA14. 2. GST. Whatley x St. Charles White..... 
INO. 15: 2555-024 ~. INO S20 Wee et = oie eho s Saw p 
ING FIG... b.8 20: Whatley x St. Charles White..... 
Be isa ce athee NCOs OY I Sa Ss ee ot eee 
IO? 18. oe ook Whatley x St. Charles White..... 
ION 19. ot ING ZO eH pics Seely otc oz eos sles a 
Or 20.22 5525 OE | Whatley x St. Charles White. .... 
eee ees NOn2OLy Hees eee neces. 050-206 
CE 2 ae Whatley x St. Charles White..... 
No. 23 (ING. 201, Cheek daei). i. ntins ovens 

i Whatley x St. Charles White..... 


No. 201, check 


| St. ‘Charles Wihitteb. (22 C8 betel cose 
IND SPO H plea 25 ee 5 ok 
INOUE Ha atten nc tote toe 
No. 201, F (bl4iseed) ice Sieh es ls 
No. 201, Fe 


HN OMZOL Hgts. Ditto. - bel or nc. 
No. 201, Fs EEN nia aie oan es rem teres 


St. Charles White x Whatley..... 
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TaBLE 1.— Yields of six successive generations of U. S. Selection No. 201 corn, its parent 


varieties, and later crosses between these varieties obtained at Burdette, Ark. 


Continued. 


, mn 1921— 


Yields per row (pounds). 


Corrected-stand basis. 


Number 


Field row. Seed planted. 
1 2 
Src. 4—Continued. 
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EFFECTS OF SELECTION ON THE YIELD OF CORN. 


U. S. Selection No. 201 corn, its parent 


btained at Burdette, Ark., in 1921— 
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of 20. For rows having 18 plants or less, however, the production 
was calculated to a basis of 20 plants. The yields on the basis of 


corrected stand have been used in all later computations. Yields of | 


shelled grain calculated to a basis of 12 per cent moisture were com- 
puted from ear-corn data by the factors obtained from the shelling 
and moisture determinations. 

The relative yields were calculated according to the formula— 


tual yield ' ; 
“(Ree relative yield, 
pe 


‘ 


in which ¢, and ¢, are the yields of the adjacent row on each side and 
C is the total average production of the strain (or strains) planted in 
c, andc,. Thus, in row 2, section 1— 


ae 

ikaw ea 
10.3+12.7 

in which 10.3 is the average actual yield of No. 201, check, and 12.7 

the average actual yield of Whatley, these being the strains grown in 

rows 1 and 3. 

The average plat yields in the summaries (Table 1) are converted 
to the “‘bushels per acre’ basis by multiplying by 324, the number 
of such pee in an acre, and dividing by 56, the standard bushel 
weight of corn. 


.6, 


DISCUSSION OF DATA. 


The actual and relative yields agree very well, asis shown graphically 
in Figure 1. The greatest discrepancy is in the case of No. 201, F,, 
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Fic. 1.—Diagram showing the actual and relative yields of Whatley and St. Charles White corn, the 
crosses between these varieties, and successive generations of No. 201, 


which was replicated only 10 times. Even in this case the difference 
is less than twice the probable error of the actual yield. It seems, 
therefore, that the number and distribution of replications largel 

equalized the soil variation. The relative yields are to be preferred, 
both because they take more definite cognizance of soil variation and 
because of stand corrections. In rows having deficient stands the 
adjacent rows are benefited to approximately the same extent as the 


— 


a a a 
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rows ‘containjng the deficient stand. Comparisons based partly on 
these adjacent rows, therefore, should tend to reduce any distortion 
caused by the correction made for stand. 

It seems desirable to consider first the relations between the three 
first-generation crosses. The difference between the yield of Whatley 
x St. Charles White and that of its reciprocal cross is negligible, 
and the reciprocal crosses may be considered essentially din 

No. 201, F,, is the cross Whatley x St. Charles White, as made in 
1914. The object of remaking this cross was to provide seed grown 
under the same conditions and of the same age as the seed of the 
later generations. Can Whatley x St. Charles White be substituted 
for No. 201, F,, in a comparison of generations? It would seem so. 
Reference to the results in 1915 (p. 1) shows that seed from the 
same lot as that used to plant the rows of No. 201, F,, in the present 
experiment produced 81.9 bushels per acre, in comparison with a 
yield of 67 bushels for St. Charles White. This relation agrees suffi- 
ciently with that between Whatley « St. Charles White and the St. 
Charles White in the experiment in 1921 to warrant substituting 
Whatley x St. Charles White for No. 201, F,, in comparing the 
generations. 

The productiveness of No. 201, F,, unquestionably was higher than 
is shown by the actual-yield data, as indicated both by its relative 
yield and by a Eabisleda of the experimental conditions. Never- 
theless, it was not as productive as the new seed of the same cross. 
Its earlier ratio to St. Charles White shows that this loss was due to 
deterioration and not to any effect of the season during which the 
seed was grown. This marked reduction in yield, definitely due to 
age, seems worthy of note. 

If the mass selection practiced in the successive generations had 
any effect on yield, the results fail to show it. The explanation that 
heterosis is due to the complementary action of dominant growth 
factors assumes that there are genetic differences between varieties 
that produce an increased yield when crossed, with the entire F, 
population heterozygous for such factors. F ollowing random mat- 
ing there would be a reduction in the degree of heterozygosis in the 
F’, generation, but no further reduction would occur in later genera- 
tions.t The comparative yields of the different generations are in 
fair accord with this theory. The F, generation of the cross What- 
ley x St. Charles White was markedly superior to the average of the 
parents and slightly better than the better parent, Whatley. This 
superiority was lost in the F, generation, which produced somewhat 
less than the average of the parents. The yield of the F,, F,, and F, 
oe however, was approximately the same as that of No. 
901, F,. 

The very low yield of No. 201, F,, probably was caused by close 
breeding. As noted, the original F, generation was produced in an 
isolated plat of some 20 plants. The F; seed planted in the present 
experiment was obtained from this F, generation, with a high proba- 
bility of close breeding. It should be noted, however, that the F, 
population would be as heterozygous as a whole as the F,, barring 
such factors as may have been eliminated accidentally. It was the 
individuals that were close bred, and intercrossing among these indi- 


‘ Pearsoau, Karl. A generalized theory of alternative inheritance, with special reference to Mendel’s 
3, p. 53-86. 1904. 


| laws. In Phil. Trans. Roy. Soc. London, ser. A, vol. 23, p. 53-86. 
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viduals would immediately restore the heterozygous condition obtain- 
ing in the F, generation. 

at effect, if any, the selection practiced had on the character 
of the plants, ears, and kernels is shown in Table 2. The high yield 
of Whatley evidently was due to the large number of ears, whereas 
that of the St. Charles White-Whatley crosses was caused by a some- 
what smaller number of larger ears. The lower yields of the later 
generations of No. 201 resulted from a slight reduction in both size 
and number of ears. 

Damage by storms made it impracticable to obtain height data at 
Burdette, and the number of nodes and height of plants, as given 
in Table 2, are based on 10 plants at the Arlington Experiment 
Farm that were selected as representative. The data on height of 

lants, therefore, is of doubtful significance. The number of nodes 
is less variable, and these data probably are significant. They indi- 
cate that the number of nodes has been reduced slightly by selection. 

Data on weight of seed planted were obtained from’ the hand- 
pollinated ears grown at Burdette in 1920 and may be taken as rep- 
resenting a fair random sample, as only well-filled ears were used for 
each lot. There has been a slight increase in average weight of seed 
resulting from selection. 


TaBLE 2.—Data on plants, ears, und kernels of the Whatley and St. Charles White varieties 
of corn, the crosses between these varieties, and successive generations of No. 201. 


[The results here shown were obtained in 1921 at Burdette, Ark., with the following exceptions: The 
data in column 8 are from seed from hand-pollinated ears grown in 1920, except No. 201, F;. The data 
in columns 9 and 10 are the average for 10 representative plants grown at Arlington Experiment 
Farm, Va., in 1921.] 
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| Total. | Barren. | c+ plants. | nodes. 
t 2 Bink tyht Hye Bind 8 9 | 10 
1 be ee S| eS | ee ee ae 
| | 
Per Ber || 
\Pounds.| cent. cent. | Grams. | Inches. | 
WVDBOY 35 < enidd ol tqetesie rel 94 0 206 | 0.384 84.6 16.8 35.0 | 128 | 21 
St. Charles White........... 92 | 0 114 - 605 85. 2 14.8 37.0 | 123 | 17 
St. Charles White X Whatley | 95 3 161 . 524 83. 6 16.2 38. 0 | 122 | 19 
No. 201, F; (1914 seed).......'. 87 | 7 | 155 | 449 85. 0 15.6 29.0. | 126 19 
Whatley X St. Charles White 99 | 4 157 - 476 84.2 16.0 36. 5 129 19 
BOOP, sch i esthone-oes | 99 | 0; 149| .495] 85.8] 16.3] 35.5 125 | 19 
SE eS 86 | O| 140) .456) 85.7] 16.0] 37.5 121 | 18 
Denedty Py is. set ASS. 93 | O| 145] .460] 848] 16.1] 385 125 | 18 
PIGEON, fbn. 2h. EE ence = 96 | 0 153 | . 467 85. 2 16.5 40.0 122 18 
ie UES ty ee ie ae, 95 | 0) 151 - 453 85. 0 16.2 39.0 124 | 18 
No. 201, check ..............- 86 | 3) p15BH eT RBA] 9hOc0o)'y 4010 [orig 17 


RESULTS OF SELECTION WITHIN] SELF-FERTILIZED LINES. 
METHOD OF SELECTION. 


Selection within self-fertilized lines was begun with No. 201 in 
1916 among the F, plants. The basis of selection has been the 
production of sound grain per plant, together with consideration of 
such factors as maturity, general plant proportions, and freedom 
from extreme abnormalities. Selection during the first season was 
based on the production of the individual plants, and 3860 self- 
_pollinated ears were obtained. Of these, 61 were selected and 
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planted in ear rows in 1917. ‘Two plantings were made, the first on 
April 23 and the second on May 11. Desirable ear rows were deter- 
mined on the basis of performance in the earlier planting, and desir- 
able individual plants in homologous rows of the later planting were 
self-pollinated. This method of double planting was very satisfac- 
tory, as the advance information from the first planting eliminated 
much unnecessary hand pollination. Its use has been prohibited 
_ since 1917 by climatic and soil conditions that prevented the early 
planting. Preliminary selection consequently has been based on 
the appearance of the rows at the time of blossoming, final judgment 
being reserved until autumn. There were 34 ear rows in 1918. 
Some of the selected ears from the 1918 crop were lost during ship- 
ment, and only 20 ear rows were planted in 1919. The numbers of 
ear rows mentioned refer only to those representing continuously 
selfed lines from the original 1916 selection. Other selections that 
have been introduced from time to time need not be considered here. 


TABLE 3.—Pedigrees of ears representing self-fertilized strains of No. 201 corn planted at 
King, La., in 1920 to obtain crosses for comparison at Burdette, Ark., in 1921, showing 
the relation of such ears to the original cross. 

[EXPLANATION.—In 1914 the Whatley variety was crossed by St. Charles White. In 1915 the F, cross 


Was grown, open fertilized. In 1916 the F» cross was grown, and 360 ears were self-fertilized. The subse- 
quent use of pedigree numbers and strain designations is shown in the table.] 


Pedigree numbers, No. 201. 1920. 
Strain 
desig- 

1917 1918 1919 1920 nations. 
2-2-1| 2-21-,1,2,3 
2| 22\) 2922] 2227374 2-2- 
BEES 9 08 5,30455 
ot Sas SIT | ee, 2 Ba ai 
| Bole | gets. 
Be eds -54-9-| 52 24 Bei 
5123 (4 e131 9 
} 
| 71 Pao Peet bo 71 
7 | : 
(ceo 2 RC oe eee 
4 { 7-4-2| 7-4-2-/1,2,3,4,5,6 \ tee 
| 921) 9241-,1,23 
9| 92{) 922! 929°1934 9-2- 
923] 923/123 
| 10-3-1 | 10-3-1-1 ; 
eae { 10-32 | 103-241 pees 
| 12-1-1 | 12-1-1-,2,3 
oS oe aig { 2-1-2 | 12-1-2-,1,2 \ Weer 
ae ee es See 13-1- 
ah aes fee |) | 5-1 ee | z 
wap Ps { 15-1-2 | 15-1-2-,112.3,4 \ ot 


METHOD OF CROSSING. 


From the 1919 ear-row plat 53 selfed ears were obtained for use 
in crossing and for further breeding operations. The pedigrees of 
these ears and their relation to the original cross, Whatley x St. 
Charles White, are shown in Table 3. Seed was composited to rep- 
resent each of the 10 strains shown under ‘‘Strain designations” in 
the table, and a row of each was planted at King, La., in 1920. 
Crosses were made between the strains by hand pollinating, pollen 


q 
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for the crosses being taken from three or more plants in the desired 
row in order more thoroughly to represent the strain as a whole. 
Some additional crosses were made at Burdette, Ark., where the 
same 53 ears were planted in the 1920 breeding plat. There is no 
reason for differentiating between the seed grown in Louisiana and 
in Arkansas. Several ears representing each cross were obtained, 
some of which were discarded because of damage of different kinds. 
The number finally used varied from one to five, as shown in Table 
4 under the heading ‘‘ Number of seed ears.” 


METHOD OF COMPARISON. 


The one to five ears representing each particular cross were shelled 
and mixed together. The productiveness of 41 of these crosses was 
compared at Burdette, Ark., in 1921 in a plat adjacent to the mass- 
selection experiment. Three rows, consisting of a 20-plant row of a 
cross between two 20-plant check plats, constituted a unit. Each 
cross was grown in three or four of these units. The 36 crosses 
replicated three times had these units, end to end, in sections 1, 2, 
and 3, or 4, 5, and 6. The five crosses replicated four times had the 
units adjacent in section 6. The check plats were planted with seed 
of No. 201, check. The order of planting is shown in Table 4. The 
environmental conditions were the same as those described in con- 
nection with the mass-selection experiment. 


TaBLe 4.— Yields of crosses between inbred strains of No. 201 corn at Burdette, Ark., 
in 1921. 


— —— EE SEE See eee 


: 
Sections 1, 2, and 3. Section 1. Section 2. Section 3. 
Yield of ears Yield of ears Yield ofears | 
per row. per row. per row. Aves. 
Zé — age of 
S| 3 sal al £ ue ee 3 Pomecions bana 
‘ a stan eB stan a stan Jatiy 
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Ss S|s A Ss | = S| Sok see 
= g 8 bl eke ta a | g S| bie hs Bel aide 
é 3 | 38 \ae 3 |3\es 3 | 3 las 
Z E/E)S | 2 85/8) 2| 8 |25|2/3 | € zs 
Fy wim | & | <4 A i ae ea Ka) et |, 
———— — | —_—_. | — —}- -—| —_ | —_—__ 
1 2 Suse 1° So |* 8 Pe) See Os Oe VES) WO) eae 16 
No. 201-. Lbs.| Lbs.| P.c. Lbs.| Lbs.) P.c.) Loe | Lb3.\ (P30) 2a 
mores ...| Check... 2.24. Poel bart Lae ae: | bei aa at es 19/1404! See... 20) 14,3)... |-. nce) eee 
NO: :50'..27.. | 9-2—-5-1-....... Di") 10}, Tors | 93.2) 20) 180 '7|22... 108. 5}. 19) 14,3'..-.- 101.:8)'“101. 17 
ING. SL.’ .. 00 ee lee prl bl kde OF Ly Glib 20) 12.7} 5 ewe ic: 20),..13! S|! n>. e4 see 
Nec. 52.22. 10-3- 15-1-..... hr tSh ZO DENG Ss Je RLS. Sh 20) d oka 130.'3) } L016. 2742 109.8} 121.80 
DOs Doxa» «| ABIOUK veo. be An Jae ccl . 20D cuccae ls - cpys | AO nh oie eee Weer. =| 20). 1521) .dass|\ Sees 
INO: D4... 2 12-1-x3-1-...... 2} 19) 9.4 TORT) 20) DS Ale cet 109.9} 20) 14: Of. = 94.9 93. 83 
No..55..... CT ae eed Fee ee) | ae es 1) A AP ee | 20) UBatls2ealaw ees ts Hearts wo 
NO; 56.) 2s. 13-1-X15-1-..... B| Se PL he Seo 0555)* Z2OMRLS7| 91.4) 20):34.'4) 20.2. 7.0) 94.63 
INO: Oi A.%e Ghegik se reb ..='loare MOD) J. saleee ee 2D) PSG barge. 3 20} F14. Ol oe lseree |e ee 
PESOS atau 15-1-X3-l1-...... 1 eh) ale S20) PON Weslo 2 8 96.4) 20) 17. 4)...-. 122.5) 100.53 
No. 59 Check. 32. cus. AD TS: ls. 6 oe oi ZO YVAs Ol eae). asa} 20) 1454); .-22] 43c eee 
No. 60..... 2-2-X12-1-...... ZN) 20) Leek). 5 ctr LOS}: 20) U20l 0s. 96.3} 19} 16.2)..... 106.6, 103. 67 
No. 61 Cheeke.<: fia i? .| Sa 1809) LI 2h ck DO) 25.8 ce tenes 20 16./O)c+6 6 [= eed pe eee 
No. 62 3—-1—-XK 7-1-... 2... 24.20) LL, Sloees 100..8} 19} 10..5)..... 93,8) ;20)41 153]; 5c. 79, 3| 91.30 
Di! o2 8s] «CCIE. ded ob emilee 18| 11.2) 12, 4)..... | Feel, 2onGl ae eels weet pe”, pat | eed is | etd eae 
N0u68... 3 7-1-X3-1l-....... 1}. 17) 12.1) 14. 2/107. 6) 20), 9.3)..... 102.8) 20 ih, AB oo 80.6; 97. 00 
O65.:... Check. 1 S95 ascot es ee) ae Sa) ae ae 1) A 8 Pe | he 1. QS) 14)2) 15. Seis. ole eee 
No. €6.....| 7-4-X15-1-...... 2} 20|.12.0]...../ $7.0} 20) 6.4)..... 73.1} 20} 12. 8}.....] 87.9) 82,67 
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TABLE 4.— Yields of crosses between inbred strains of No. 201 corn at Burdette, Ark., 
in 1921—Continued. 
| [ | 
| Sections 1, 2, and 3. Section 1. Section 2. | Section 3. 
| | 
: | | | Yield of ears Yield of ears | | Yield of ears 
‘ | per row. perrow. | per row. 
; . Aver- 
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P No. 68..... 92-x12-1-_.....| 3) 18| 10.6] 12.9/100.7; 20) 10.8].....|100.9| 20) 13. 0].....| 82.0] 94.53 
Ro. 69> --) Check... /72-111|.... 1 NT) as ee oe Pie ae res aie 7. prt Sa | Pe a oS 
eNO. 70..... Ss ¢ ae Fae ag fees bei 127.9; 20} 12.9|..... 102.4) 19] 14.8]..... 94.6] 108.30 
MNO, 71... “ie Ri pee 71)? A) eg 20) 12.8 BES aoe te | oe i, es AE i 
BNo. 72..... Deeg te | 2 Le > [Ee gs eae | 85.1) 20} 11.8].--..| 95.9} 19] 15.0)..... 97.4; 92.80 
ea (ee ee figs: gS Se aN tye 2th <2 [2-0 P15: Gh 3. = fee a ae 
No. 74..._. ey, 2 ae 3} 20] 19.7|.....141.2} 19) 11.3)..-.. '105..8| 20) 17.4]... 121.7| 122.90 
BNO. 75..._- eee. thee! Bee eo DS EES 20) 16-5): : ..-|eenk. 20| 13.0)..... ES ees Tz 
MNO. 76._... Hoe ae eee 2} - 20} 15.0}... | 103; 8| 20} 11.5). ...- 116.8} 19} 13.3|....| 102.3| 107.63 
INO: 77... _. Se RE Ee. Bae | Beptege, SOLE || ho: eed Lid I-13: Of... ee 
No. 78...-. Ee i: Eee 2; 20) 12.0)... 80.0} 20! 8.5|..... | 95.0} 20) 9.6]....- 76.2| 83.73 
Oe ae Pee PY re Oe ee 7 ig eee ve 7 ge, ie eg hee ML ee 
NO. 80.2... a) | Bp | WH. 20) 14.0}... ..- 86.4] 19] 9.8)..... 1100.0] 20) 11.2)..... 93.3} 93.23 
No. 81... . le ee ie Opt wre a oe 19} 10.9)... peat} © MAT: Bpse = fe" a eer 
No. 82..... ‘2 2) 53 ee 2} 20) 13.0|_...- $4.1] 19] 10.7|-...- 88.4, 18) 10.2) 11.3 97.8} 90.10 
oe Stat oa ets te hot a ee | Rk fe apa (ee. y. 1! 6 Os ey LAD Bee eA Be 
Aver- 
Sections 4, 5, and 6. | Section 4. Section 5. Section 6. oad 
cations. 
= ; | 
DNo. 49..... o> ie ‘Sopala 20) 15.6 agent Sale) ! is | ies. 174 61:3),.13:3).42. |< See 
"No. 50..... [= oS ee | 4} 19) 12.8] bls? 83.7} 19) 9.4).....| $2.8] 19] 10.5)..-.. 81.7| 82.73 
mo. 51... fie oe. be. SPIRO a= [2-2 1) ie ee eee 14 11.7) 124, one eee 
| No. 52..... ee | 2 20) 11.8)..... 85.2). 201-7, 0)..-—- 76.9} 15| 7.4! 9.9) 82.5) 81.53 
No. 53 cys Jo ae p26 ay | ee ce ee 7) 919) 01.6)... sh ee 
BNo. 54._... (25S Sees 13} a0} 42. 3/2222. 95.3} 20) 8.7|..--- 104.8} 20} 9.8|....- 94.2 98.10 
| No. 55....- Check........... Hoe a | 0 Fe Pa ay Pe 19| 9:9) both pelegus eee. 
pNo. 56... 10-3-X13-1-..... | 4) 20) 15.6)..... 1112.2} 20) &9)..... 116.3] °20| 14.2)..... 145.6 124.70 
No. 57... _. ee | 18) 13.21 14.7]... 1 a AGE G1 3103). =. [5 ane Bee? 2 
No. 58..... 2k 2 Soy 2} 15} 9.6] 12.8] 81.8} 20! 7.6).....| 94,4) 20) 10.7/..... 109.7 95.30 
WY0.59..... oy aka te ae ie Pie) BL ee eae Ie |e 5) ea et eee Sy oe ee 
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evo. G1..... 2 Se pA. Eh 28 —6. 8) 2 Glee | | aa ea IO) etal 2 Se eee 
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A ae i See oe ae a ed Cte OO | i a a CCE Sp as oie \-= Joes 
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TABLE 4.— Yields of crosses between inbred sirains of No. 201 corn at Burdette, Ark., 
in 1921—Continued. 


Section 6. Section 6. 
1| 
Yield of ears q | —|_-Yield of ears g 
| per row. = | per row. g 
: ; g5 3 || (os ee 
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No. 25.) 5-1-x2-2- Ze, 20 1OcOlea5 = SOL Ae Fe Se | No. 46.| Check. .....]...] 17| 9.9] 11. Gi, clean 
No. 26.| Check......|.... 16 Gal poe peed ok No. 47.| 7-4-X2-2-..|_.. | 15] 9.0) 12. 0/113. 2/105. 28 
No. 27.) 5-1-2-2-..}.... 0 BA Pe a) No. 48.) Check. .....|... | 14) -6. fain QO! .. 5 olen ars em 
Woes) @heck-<.cecle ss = pC] A Ae) | en ae jae | 
er! pe oat EA | ee ea cx. 
SUMMARY OF RELATIVE YIELDS PER ACRE. 
[Data in bushels.] 
Pistillate parent strains, No. 201-. 
Staminate parent ere nao tas 
strains, No. 201-. | | | | 
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Bie ees cite 52.09 | 59.87 | 58.97} 69.51) 56.23; 60.18 57.73 
Bo hanes Fae Eee 54.21 | 60.26 55. 45 66.88 58.45 57.35 58. 46 
As 2 and ¢ 52.73 | 60.05 | 56.62 | ~68.76 | 57.90 | 58.77 58.134 


EXPERIMENTAL DATA. 


The experimental data are presented in Table 4. The yields are - 
given in pounds of ear corn, no moisture or shelling calculations hay- 
ing been made. However, all of the corn was dry enough to shell. 
The field weights of those rows having 18 plants or less were corrected — 
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for stand. These corrected yields were calculated to relative per- 
centage yields in terms of the average of the two adjacent check 
plats. The averages of the three or four relative yields of each cross 
are used as the basis of comparisons between the crosses. The data 
as summarized in Table 4 are relative yields in bushels per acre. 
These were calculated by multiplying the average relative percentage 
yields by 60.26, which is the average yield per acre of the 135 check 
plats. The data in this summary (Table 4) are arranged to show 
the productiveness of the crosses as influenced by the parent strains 
involved. The relative values of the strains as pistillate parents, as 
staminate parents, and as both pistillate and staminate parents also 


are given. 
DISCUSSION OF DATA. 


The only definite promise of increased yields of corn from breeding 
methods involving selection within self-fertilized lines is the utiliza- 
tion of F, crosses or dofble crosses between such lines. Other possi- 
bilities suggest themselves and should be investigated, but immediate 
efforts to obtain practical results must be based upon the utilization 
of crosses. Obviously, from this point of view the true value of a 
pure line lies in the productiveness of its crosses rather than in its 
own inherent vigor and yield. With this in mind, the crosses here 
considered were compared in order to measure the value of the parent 
strains, and the relative productiveness of the crosses inter se is the 
point of chief importance. The relative yields of the crosses and of 
comparable noninbred strains also are of some interest. The lines 
had been self-fertilized only four generations prior to crossing, how- 
ever, and selection on the basis of vigor and yield had tended to retain 
the more heterozygous lines. The results consequently are not offered 
as any measure of the ultimate possibilities of this method of breeding. 

The average yield of the 135 check plats was 60.26 bushels per acre 
in the comparison of crosses. The same strain, No. 201, check, 
yielded 58.49+1.21 bushels per acre, relative yield, in the compari- 
son of generations. The relative yields of the crosses, therefore, may 
be compared directly with the relative yields of the noninbred gen- 
erations. The yield of Whatley x St. Charles White was 72.90, and 
the average of No. 201, F,, F,, and F, was 66.71 bushels per acre. 
There were four crosses that approximated the production of What- 
ley x St. Charles White and four more that approximated the aver- 
age yield of the three later generations of No. 201. On the other 
hand, 33 of the crosses yielded from 4.6 to 20.i bushels less than the 
later noninbred generations of No. 201. 

‘These relations are shown graphically in Figure 2. The horizontal 
broken lines in this figure represent, respectively, the yield of What- 
ley x St. Charles White and the average production of No. 201, F,, 
F,, and F,. The yields of the individual crosses between the selfed 
strains are shown by the location of the short horizontal lines project- 
ing from the heavy vertical bars. A bar connects the yields of all 
crosses in which one strain was involved as a parent; consequently 
each cross is represented twice, once in connection with each parent. 
The mean Soke of the groups of crosses are shown by the points on 
the bars that are connected by the solid line. 

Because of the fact that all the parent strains are not represented 
equally in the crosses, the mean yields are inconclusive. However, 
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both the upper and lower extremities of the bars in Figure 2 follow th 
line connecting the mean-yield points in a general way. There is a 
evident tendency, therefore, for the crosses having one parent in com- | 
mon to react similarly. At the same time there are marked devia- 
tions from this tendency. The most striking exception is in the case 
of the crosses involving the 13-1— strain. The reciprocal crosses be- 
tween the 10—-38— and 13-—1- strains yielded 74.06 and 75.14 bushels 
per acre, or 15 bushels more than the next best cross in which strain 
13-1— was used. The average of the 13—1-— crosses is unduly high 
because of this, and in fact would be about 55 bushels if its crosses 
with 10—3-— were not considered. This would be less than the crosses 
of any of the other strains except 7-1—. Undue influence in the oppo- 
site direction is evident in the crosses involving the 9—2- family. 


WHATLEY K STCHAPLES WHITE 


(Go- 


BUSHELS PER ACRE 
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S/- F/- xs 
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Fia. 2.---Diagram showing the relative yields of Whatley x St. Charles White corn, of later generations 
of No. 201, and of 41 crosses between self-fertilized lines of No. 201 grouped to show the productive- 
ness by families. 

Here a single extremely poor cross with 7—1-, yielding 8 bushels less 

than the next better cross, has lowered the mean yield nearly 2 

bushels per acre. 

On the whole, however, the tendency for certain strains to produce 
satisfactory crosses is promising. Certainly the results seem to offer 
a more logical basis for future selection and experiment than is pro-— 
vided by the relative vigor of the selfed lines. This is demonstrated 
particularly well in the case of the 10—3— strain. Indeed, the most 
striking result in the experiment is the high yield of crosses having 
10-3— as a parent. The mean yield of these seven crosses exceeds the 
Ao ae of any single one of the 34 crosses not involving 10-3-. 

n spite of this, the 10—3— selfed lines are so thoroughly unpromising 
that they were marked for elimination during the season of 1921 
before the results of the crossmg experiments were at hand. This 
emphasizes the importance of selection based in part at least on the 
periormuance of the crosses. 
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CONCLUSIONS. 


The F, generation of the cross Whatley « St. Charles White was 
markedly more productive than the average of its parents, yielding 
slightly more than its better parent, Whatley. Open-fertilized mass 
selection was ineffective in maintaining this high productiveness, the 
yields of the later generations approximating the average of the 

arents.. This is what would be expected following random mating 
if heterosis is due to the complementary action of dominant growth 
factors. It was necessary to select the earlier segregates, as well as 
those having larger ears, because of practical considerations. Selec- 
tion, therefore, was away from the type of Whatley, the parent which 
was higher in yield, but which was undesirable because of its lateness 
and small ears. On the other hand, the F, generation produced as 
much as Whatley and matured slightly, if at all, later than St. Charles 
White. The value of the F, generation, therefore, was in its increased 
efficiency in production rather than in an actual increased yield, 
Whatley being taken as the criterion. 

Although it was impossible to retain the efficiency of the F, gener- 
ation of the cross, the method of crossing followed by mass selection 
has established a variety of economic value for the locality. No. 201 
has a good length of season, well-proportioned plants, and ears of 
good quality. It has been grown on a commercial scale for several 
years with good results, several hundred acres having been grown 
in 1921. In the present experiments as well as in others it has yielded 
somewhat more than St. Charles White and shown itself to be among 
the higher yielding varieties for this section. It is not, however, the 
outstanding corn that it was in the F, generation. 

Strains have been isolated by selection within self-fertilized lines 
which when intercrossed have produced as much as the original F, 
varietal cross in a single season’s comparison. Whether these crosses 
can repeat or not and whether better ones can be found remains to 
be determined. So far there has been no advantage in yield from the 
laborious methods of hand pollinating over what could have been 
obtained by growing the F, varietal cross each year. Selection has 
been carried on for only four years and on a somewhat limited scale, 
however, and it seems reasonable to hope for higher yielding crosses 
when further combinations have been tested. 

Of necessity, selection so far has been rather a haphazard affair, 
based on assumptions that may or may not be founded on fact. 
The results are promising, therefore, in the tendency shown by certain 
strains to give high-yielding crosses. The behavior of strain 10-3- 
when selfed and when crossed is of particular interest in this connec- 
tion. Two possibilities already have suggested themselves in explana- 
tion of the value of this strain in combination, and it is hoped that 
investigation will determine what the controlling conditions are. 

With the solution of this and similar problems as they present 
themselves from time to time, it should be possible to formulate 
principles of selection based upon fact. Until that time, however, 
reliance must be placed upon empirical methods, and the best chances 
for success seem to lie in the use of large numbers and in avoiding 
preconceived notions as to what are the best pure lines. 
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